Grain milling and utilization (Nigeria) : an evaluation by unknown
G R A I N  MILLING AND UTILIZATION (NIGERIA) : 
AN EVALUATION 
Phase I - 3-P-72-0003 
Phase I 1  - 3-P-73-0128 
R E C I P I  ENT INSTITUTION: Federal M i n i s t r y  o f  Agr i  cu l  t u r e  
and Rural  Development 
Nor th  Easters S ta te  
Mai duguri  , N i g e r i a  
DURATION: Phase I - Feb. 1972 t o  Dec. 1973 
Phase I 1  - Aug. 1974 t o  June 1978 
I D R C  CONTRIBUTION: Phase I - $147,250 
Phase I 1  - $160,000 
dc tober  1978 
1. THE RESEARCH'PROBLEM 
Bat  kground 
Economic development i n  Northern N ige r ia  i n  the  past  t en  years 
has resu l ted  i n  a r a p i d  increase i n  the  s i z e  of i t s  towns and c i t i e s ,  
along w i t h  accompanying changes i n  the  1 i f e  s t y l e  of t he  urban and 
semi-urban popul at fon.  P a r a l l e l  t o  t h i s  increase i n  the  urban popula- 
t i o n  i s  an a n t i c i p a t e d  increase i n  a g r i c u l t u r a l  ou tput  as a r e s u l t  of 
t he  Federal Government's ambit ious development program f o r  Northern 
Ni  ger ia.  
The North Eastern S ta te  was t h e  l a r g e s t  of t h e  nor thern 
states,  accounting f o r  two- th i rds  of the land area o f  Northern N ige r ia  
w i t h  a popu la t ion  of approxlmately 10 m i l l  i o n  (one- th i rd  o f  t h e  
Northern N ige r ia  populat ion) .  The main crops are sorghum and m i l l e t  
f o r  food grains; peanuts and co t ton  f o r  cash expor t  crops; and small 
amounts o f  r i c e ,  cowpeas and wheat. Wheat i s  ga in ing  i n  popu la r i t y ,  
cos t ing  as much as r i c e  i n  t h e  market place; t h e  o the r  gra ins  less.  
There a re  approxlmately 1.3 m i l  1  i o n  farmers cropping 9 m i l  l i o n  acres 
w i t h  holdings ranging from 2 t o  50 acres, the  average farm s i z e  being 
5 t o  7 acres. There are 3 m i l l i o n  acres o f  sorghum and 2 m i l l i o n  
acres o f  m i l  l e t s  p lan ted annual ly.  E i g h t y - f i v e  per  cent  of t he  out -  
put  i s  e i t h e r  consumed a t  home o r  t raded i n  t h e  r u r a l  areas w i t h  the  
remaining 15 per  cent en te r ing  market channels o r  a growing commercial 
g r a i n  indust ry .  
A h igh  percentage o f  a1 1 gra ins  marketed i n  the  urban areas 
are mechanical ly ground a f t e r  they have been manually decort icated,  
and an increas ing percentage o f  manual dehu l l i ng  i s  being performed 
on a fee fo r  serv ice  basis ou ts ide  the  home. 
The small ,  r u r a l  p l a t e  gr inders  of Northern N ige r ia  a re  fre- 
quent ly  overcrowded and an ev ident  need e x i s t s  f o r  add i t i ona l  and 
improved capacity.  The e x i s t i n g  system of manual home d e c o r t i c a t i o n  
and machine g r ind ing  i s  unsani tary,  wastefu l ,  and time-consumi ng. 
'The capaci ty  of a t y p i c a l  p l a t e  g r inde r  ranges from 1 0  t o  20 bags of 
g r a i  n (i .e. , 0.5 t o  1 ton)  per  day depend1 ng upon the  condi t i o n  of 
t he  g r ind ing  p lates,  the  d r i v e  be1 t, the engine and t h e  general over- 
a l l  techn ica l  competence o f  t h e  operators. Each g r inde r  serves on ly  
10 t o  20 customers each day and losses are be1 ieved t o  be very high; 
consequently, t he  process i s  bo th  wastefu l  and uneconomic. It was 
v isua l  i z e d  t h a t  i n s t a l l a t i o n  o f  a p i l o t  research m i  11 o f  improved 
techn ica l  e f f i c i e n c y  and increased capac i ty  , which would produce both 
packaged f l o u r  and g r i t s  as w e l l  as animal feed, would help s a t i s f y  
t h e  increas ing demand f o r  h igher  q u a l i t y  f l o u r s  and would improve t h e  
e f f i c i e n c y  of t h e  r u r a l  m i l l i n g  i ndus t ry  and the  general economy of 
t he  Nor th  Eastern Sta te  o f  N ige r ia  t o  a s i g n i f i c a n t  degree. 
1.2 P r o j e c t  Development 
The Permanent Secretary of t he  Federal M i n i s t r y  o f  A g r i c u l t u r e  
and Natura l  Resources, N iger ia ,  approached IDRC w i t h  a  proposal t h a t  
i t  co l l abo ra te  w t t h  the  Government I n  developing an improved r u r a l  
m i ' l l  i n g  system. It was suggested t h a t  an experimental p i ' l o t  m i l l  b e  
es tab l ished a t  Maiduguri i n  t h e  Nor th  Eastern State, w i t h  support from 
both  the  Federal and North Eastern Sta te  M i n f s t r i e s  o f  Natura l  
Resources. 
A  p r o j e c t  was def ined i n  which i t  was hoped t h a t  an improved 
m i l l i n g  system (based on the  a d d i t i o n  o f  a  prototype dehu l le r ,  which 
had shown promise when tes ted  a t  the  U n i v e r s i t y  of Guelph) could be 
developed w i t h t n  the  contex t  o f  a  t o t a l  systems study o f  the  gra ins 
and g r a i n  1  egumes produced, marketed and d i s t r i b u t e d  w i  t h i  n  Northern 
N iger ia .  It was recognized t h a t  no one i n s t i t u t i o n  possessed t h e  
c a p a b i l i t y  t o  ca r ry  o u t  such a  program, b u t  i t  was hoped t o  develop 
support ing p ro jec ts  a t  t h e  U n i v e r s i t y  o f  I f e  and w i t h  the  I n d u s t r i a l  
Research and Development U n i t  o f  t h e  N iger ian  M i n i s t r y  o f  Industry.  
'The p r o j e c t  was es tab l ished i n  two phases, the  f i r s t  phase 
being devoted t o  the development of a  p i  l o t  f l o u r  m i l  1. Associated 
a c t i  v i  t i e s  inc luded consumer g ra in  preference and market ing studies, 
m i l l e d  product evaluat ion,  and new product development i n  a  t e s t  
k i tchen.  The second phase completed the  development, w i t h  subsequent 
moni tor ing o f  t h e  p i l o t  f l o u r  m i l l  operat ions, q u a l i t y  c o n t r o l  and 
product development t e s t i n g .  I n  add i t ion ,  t h e  setup, operat ion, and 
management of a  bakery f o r  t h e  preparat ion of N ige r ian -s ty le  bread 
conta in ing  sorghum f l o u r  i s  a  major a c t i v i t y  of t h i s  phase. 
The Niger ian  Federal M i n i s t r y  o f  Natura l  Resources agreed t o  
pay fo r  the i n i t i a l  const ruc t ion  o f  t he  m i  11 ; t h e  p r o v i s i o n  of t h e  
s i t e  and maintenance costs would be t h e  r e s p o n s i b i l i t y  o f  t he  S ta te  
M i n i s t r y  of Natura l  Resources; and t h e  equipment p lus  any consul- 
tancies requ i red  would be pa id  by IDRC. It was f u r t h e r  a  reed t h a t  
t he  Federal Government would prov ide  a  r e v o l v i n g  fund o f  3 15,000 
which, along w i t h  the  income received from t h e  s a l e  o f  t h e  m i l l e d  pro- 
ducts, were expected t o  cover a l l  opera t iona l  expenses. A f t e r  a  
minimum per iod  o f  f i v e  years of mi 11 operat ion, t h e  m i  11 would then be 
turned over t o  the  S ta te  M i n i s t r y  t o  be run on a  cont inu ing basis.  
The S ta te  M i n i s t r y  o f  Natura l  Resources was t o  take  on t h e  
r e s p o n s i b i l i t y  f o r  running the  e n t i r e  p ro jec t ,  w i t h  the  D i v i s i o n  of 
A g r i c u l t u r e  responsib le f o r  t h e  mechanical opera t ion  and maintenance 
o f  t h e  mi 11 , and the  Cooperative D i v i s i o n  (through t h e  Cooperatives 
Union) responsib le f o r  t h e  comnercial aspects o f  t he  operat ion such 
as t h e  purchase o f  g ra ins  and t h e  market ing o f  t h e  f i n i s h e d  products. 
It was proposed t h a t  the  Cooperatives Union would pay t o  the  
Government a  fee f o r  t h e  m i l l i n g  o f  t h e  gra ins  and t h e  packaging of 
t r e  f i n i s h e d  products. This m l l l i n g  fee would be determlned fo r  each 
k ind  of g r a i n  dur ing  the  running- in t r i a l s  o f  t h e  m i l l .  However, i t  
was decided a t  the  end of t he  f i r s t  phase t h a t  the  Cooperative 
D i v i s i o n  would on ly  supply g r a i n  t o  the  m i l l  w i t h  the  m i l l  management 
being responsib le f o r  market ing the  processed g r a i n  i t s e l f .  This was 
a more r e a l i s t i c  procedure s ince i t  al lowed t h e  development and t e s t -  
i n g  of a market ing and p r i c i n g  system f o r  t h e  mi 11. 
1.3 Object ives 
The ob jec t i ves  were n o t  s p e c i f i c a l l y  defined i n  Phase I, b u t  
t h e  problems associated w i t h  an inadequate m i l l i n g  system i n  the  semi- 
a r i d  t r o p i c s  were we1 1 understood. The general o b j e c t i v e  was t o  look  
fo r  ways and means t o  improve the  r u r a l  m i l  1 i n g  system i n  the  North 
Eastern Sta te  through the development of a s u i t a b l e  m i l l  and a n c i l l a r y  
equipment producing bas ic  and composite f l o u r  fo r  t h e  l o c a l  market. 
Since the proposed m i l l i n g  process could m l ' l l  both cereal  gra ins and 
g r a i n  legumes, l eav ing  a h igh  p r o t e i n  l a y e r  w i t h  the  endosperm, a 
d i s t i n c t  possl b i l  i ty  ex i s ted  f o r  t he  product ion of inexpensive high- 
p r o t e i n  foods and new simple r u r a l  technologies which could eventual- 
l y  be demonstrated and repeated across the  e n t i r e  sub-Sahara zone o f  
A f r i ca  and through c e r t a i n  pa r t s  o f  Southeast Asia. 
I n  August 1974, a Phase I 1  of t h i s  p r o j e c t  was implemented 
w i t h  the  fo l lowing object ives:  
a) t o  i n v e s t i g a t e  t h e  t r a d i t i o n a l  post-harvest g r a i n  system 
i n  the  Northeast region; 
b )  t o  develop a s u i t a b l e  system f o r  m i l l i n g  N iger ian  gra ins 
t o  produce bas ic  and composite f l ou rs  f o r  l o c a l  markets ; 
c )  t o  adopt and develop methods and technologies f o r  the pro- 
duc t ion  o f  bread, noodles and i n f a n t  foods t o  increase the  p r o t e i n  
content  of foodstuffs; and 
d )  t o  conduct economic analyses o f  g r a i n  processing and con- 
sumer preference studies f o r  new products generated by t h e  p ro jec t .  
PROJECT PERFORMANCE 
2.1 Personnel and Resource Use 
I n  a d d i t i o n  t o  the  resource inpu ts  l i s t e d  i n  Sect ion 1.2 
above, IDRC granted a $15,000 supplement near the  end of Phase I. 
This was t o  a l l ow  f o r  major mod i f i ca t i ons  t o  the  m i  11 i n g  system f o r  
the  removal of stones and o ther  f o r e i g n  objects,  and t o  pay f o r  ship- 
ment of g ra ins  t o  t h e  U n i v e r s i t y  o f  Saskatchewan, where I D R C  subse- 
quent ly  devel oped a suppor t ing  p r o j e c t  t o  t h i s  p ro jec t .  
- .- The p r o j e c t  personnel have been r e c r u i t e d  from t h e  S ta te  
M i n i s t r y  of Natura l  Resources, and a t  the t ime o f  t h e i r  being 
seconded they had very 1 i t t l e  experience i n  the  running o f  t e s t  
t r i a l s  o r  managing comnercial operat ions.  The Nigeri 'an i n p u t  con- 
s i s t e d  of a manager, accountant, mechanic, casual s t a f f  and t e s t  
k i t chen  personnel (two home agents). IDRC provided th ree CUSO 
advisors, a number of o ther  consul tants and a r e l a t i v e l y  h i g h  l e v e l  
o f  IDRC Frogram O f f i c e r s '  i n p u t  as a r e s u l t  o f  t h e  l a c k  of q u a l i y i e d  
N ige r ian  personnel . 
2.2 The Research Program 
It had been o rg ina l  l y  hoped t o  develop a m i l  1 producing a 
throughput of 3 t o  5 tons of f i n i shed  products per  9-hour working 
day. Very s h o r t l y  a f t e r  t he  o r i g i n a l  dehu l l e r  was i n s t a l l e d ,  i t  
became apparent t h a t  the  ac tua l  product ion p o t e n t i a l  was on ly  one- 
t e n t h  t h i s  desi red ra te ,  f a r  t o o  low t o  warrant  t h i s  type o f  inves t -  
ment. Moreover, t he  mi 11 would on ly  process m i l  l e t ,  sorghum and 
maize, and n o t  cowpeas, the  most comnon legume i n  Northern Niger ia.  
To solve t h i s  problem, the  P r a i r i e s  Regional Laboratory (PRL) 
i n  Saskatoon modif ied an e x i s t i n g  th resher  which appeared t o  have t e n  
times the  capac i ty  o f  t h e  o r i g i n a l  dehul l e r .  I n  a se r ies  o f  t e s t s  
conducted i n  Mai duguri  , the capac i ty  of t he  var ious components was 
determined, and i t  was found t h a t  no con~binat ion o f  e x i s t i n g  equip- 
ment produced a s u f f i c i e n t l y  h igh  percentage of f i ne  f l o u r  which a 
Consumer Preference Study (1 973) i nd i ca ted  was required.  A se r ies  
of g r i nd ing  t r i a l s  were conducted comparing the  percentage of f i n e  
f l o u r  produced by  a hammer and p l a t e  gr inder .  I t  was found t h a t  the 
hamner m i l l  gave the  h ighes t  percentage b u t  t h a t  i t  tended t o  clog. 
The problem was solved by PRL i d e n t i f y i n g  an e x i s t i n g  model hamner 
m i l l  which produced the  q u a l i t y  o f  f i n e  f l o u r  required.  
I n  Phase 11, fo l  low1 ng t h i s  success w i t h  the m i l  1, a bakery 
was constructed and i n s t a l l e d ,  producing bread a t  a h igher  r a t e  than 
expected though t h e  percentage o f  sorghum incorporated I n t o  the bread 
i s  n o t  as h igh  as o r i g i n a l l y  planned. 
2.3 Technical Achievements 
The f i  r s t  o b j e c t i v e  o f  i n v e s t i g a t i n g  t h e  t r d d i  ti onal post-  
harvest  g ra in  system i n  the  Northeast reg ion  l e d  t o  an economist's 
survey i n  Apr i  1 1972, on food gra ins  product ion, marketing and con- 
sumption. It was t h i s  survey t h a t  produced the  e a r l i e r  est imate of 
on l y  10 t o  15 pe r  cent o f  g ra ins  en te r ing  the  comnercial market 
channels. The survey a l s o  showed t h a t  most o f  t h e  g r a i n  moved from 
the o rg ina l  market p lace t o  secondary and te rmina l  markets f o r  
f u r t h e r  sale. 
The second o b j e c t i v e  o f  developing a s u i  tab1 e m i  11 i n g  sys,tem 
for  N iger ian  gra ins  t o  produce bas ic  and composite f lours  f o r  l o c a l  
markets has been achieved a1 though t h i s  requ i  red  an add i t i ona l  yea r  
fn a second phase. During t h e  f i r s t  n ine  months o f  1975, t h e  average 
number o f  ki lograms o f  g r a i n  processed per  m i l l i n g  day increased 
from 606 ki lograms t o  944 kilograms (an increase o f  56 per  cent).  By 
t h e  end o f  the  f i r s t  n ine  months o f  1976, the average d a i l y  weight of 
. gra ins  m i l l e d  pe r  m i l  l i n g  day was 1800 k t l o g r m s  (an Increase o f  90 
per cent  I n  one year) .  
The average composition o f  t h e  m t l l e d  product  i s  34 per  cent  
f l o u r ,  46 per  cent  g r i t s  and. 20 per  cent  middl ings,  w i t h  an average 
m i l l e d  e x t r a c t i o n  r a t e  of 75 per  cent  o f  g r a i n  used. Sorghum and 
maize are  b e i n  packaged i n  2-kilogram p l  a s t t c  bags which a re  heat  
sealed. Bran 9 dussa) i s  a l so  s o l d  i n  sacks o f  68 kilograms. 
Results obtained from the p i l o t  m i l l  dur ing  the  f i r s t  n ine  
months of 1976 showed an average product ion of 1.43 tons per 8 hour 
m i l l i n g  day ( the ac tua l  machines r u n  separate ly  f o r  6 hours pe r  day) 
and a p r o f i t  o f  d: N1.76 per 100 ki lograms whole gra in ,  g i v i n g  a re-  
t u r n  o f  8.62 per cent  (see Appendix A). 
The s ign i f i cance o f  t h e  new technology examined i n  Maiduguri 
l i e s  i n  the  dry  nature of t he  e n t i r e  processing cycle,  p a r t i c u l a r l y  
i n  the  d e c o r t i c a t i o n  stage. Th is  d r y  process has been ab le  t o  extend 
the  product she1 f 1 i f e  t o  a minimum o f  two weeks, from the one t o  
th ree days maintained by the t r a d i t i o n a l  manual method o f  wet m i l  1 ing .  
The problem w i t h  the  t r a d i t i o n a l  method i s  t h a t  t h e  wet-mi 1 l e d  pro- 
duct becomes moldy very qu ick l y .  Water added t o  the  g r a i n  du r ing  t h e  
process r e s u l t s  i n  fermentat ion t a k i n g  place - the h igher  the  moisture 
content of f l o u r ,  t h e  qu icke r  t h e  fermentation. 
The present system o f  manual d e c o r t i c a t i o n  leads t o  excep- 
t i o n a l  losses w i t h  on ly  a 65 per cent  recovery r a t e  of usable gra in.  
The p i l o t  m i l  1 can achieve a recovery r a t e  o f  up t o  8 0  per cent. With 
sorghum product ion est imated a t  800,000 tons i n  North Eastern State 
the  improved m i l l  could resu It i n  an increase o f  usable sorghum g ra in  
of 60,000 tons per year assuming h a l f  o f  the sorghum g r a i n  i s  m i l  l e d  
i n  the  new m i l l i n g  system. 
The t h i r d  o b j e c t i v e  o f  adopting and developing methods and 
technologies f o r  the  product ion o f  bread, noodles and i n f a n t  foods 
t o  i ncrease the  p r o t e i n  content  o f  f oods tu f f s  has on ly  been p a r t i a l l y  
met. 
The bakery o r i g i n a l l y  designed t o  produce 500 loaves of bread 
per  day i s  opera t ing  a t  f u l l  capac i ty  and producing 700 small  loaves 
o r  400 la rge  ones. The popu la t ion  has r e a d i l y  accepted the  bread 
which i s  produced w i t h  a sorghum f l o u r  component vary ing from 5 t o  
20 pe r  cent. The percentage o f  sorghum incorpora ted i n t o  t h e  bread 
i s  n o t  as h igh  as o r i g i n a l l y  planned due t o  t h e  a d d i t i o n a l  labour  
requ i red  t o  develop the  sorghum dough. 
The bread appears t o  s e l l  we1 1 , b u t  i t  i s  d i f f i c u l t  t o  t e l l  
whether i t  i s  due t o  consumer preference f o r  the  t a s t e  of sorghum o r  
because, a t  present, t he  p r i v a t e  bakeries must o f t e n  buy t h e i r  f l o u r  
on the  b lack  market ( u n l i k e  the  government m i  11) and produce a l oa f  
below the government s t ipu la ted  minimum weights. 
A t e s t  k i tchen was establ ished a t  the  m i l l  w i t h  a Niger ian 
home economist i n  charge. The work program o f  the t e s t  k i tchen i n -  
volved: mil led-product qual t t y  control ;  t r a d i t i o n a l  food-product re- 
cipes ; development, t es t i ng  and consumer acceptance o f  recipes ; and 
demonstration t o  home agents. 
I D R C  supported a p a r a l l e l  p ro jec t  f o r  two years a t  the 
College of Home Economics a t  the Un ive rs i t y  o f  Saskatchewan. The 
physical and chemical propert ies o f  the f l o u r s  were analysed t o  de- 
termine how the propert ies af fected the preparat ion and q u a l i t y  o f  
t r a d i t i o n a l  foods. The development o f  new high-protein products 
contain1 ng sorghum, m i l  l e t  and cowpea f l o u r s  also received at tent ion.  
A technique for  preparing f r i e d  snacks contain ing various blends o f  
these f l ou rs  was established. N u t r i t i o n a l  evaluat ion o f  the  product 
blends confirmed t h e i r  high-protei n corr~posi t i o n  (approximately 15 
per cent).  Another important research area was the preparation o f  
Niger ian-sty le homemade noodles ( t a l  i y a )  w i t h  a p a r t i a l  replacement 
(up t o  50 per cent) o f  wheat f l o u r  by various blends o f  sorghum, 
m i l  l e t  and cowpea f lours .  These noodles resembled regu lar  al l-wheat 
noodles w i t h  respect t o  cooking qual i t y  and texture,  and contained 
between 12 t o  16 per cent  p ro te i n  (14 per cent moisture basis) .  The 
techniques developed i n  t h i s  p ro j ec t  have been tes ted and demonstra- 
ted through the Maiduguri t e s t  k i tchen t o  small processors, inc lud ing 
housewives, and have resu l ted i n  several modif icat ions t o  the 
Un ive rs i t y  o f  Saskatchewan recommendations. 
The four th  ob ject ive  o f  conducti ng economic analyses o f  g ra in  
processing and consumer preference studies f o r  new products generated 
by the p ro j ec t  has also been met. The p ro j ec t  has kept careful 
records on the p r o f i  t a b i l  i t y  o f  the m i  11 , and a major study w i  11 be 
car r ied  out  through the National Grains Production Company (NGPC) t o  
determine where and how new m i  11 s could be b e n e f i c i a l l y  ,introduced i n  
Northern Nigeria. 
The basel ine Consumer Preference Study which was undertaken 
i n  1973 covered 1,100 urban households. This was the f i r s t  t ime such 
a study had been car r ied  ou t  on such a la rge  scale i n  Northern 
Niger ia.  The study revealed an increase i n  the use of packaged 
f lours  for  preparing t r a d i t i o n a l  s tap le  cereal foods and a s h i f t  t o  
processed foods. The po ten t ia l  f o r  developing n u t r i t i o u s  foods from 
cereal and legume f lours  was evident. The survey a lso  ind icated t h a t  
nont rad i t iona l  foods der i  ved from prepared f 1 ours are  gal n i  ng 
popu la r i t y  as p a r t  o f  the Niger ian food pa t te rn  w i t h  bread becoming 
a popular breakfast food. A t  the t ime o f  the survey, 64 per cent of 
the  households were purchasing bread, more than ha l f  of which was 
being purchased d a l l y  . 
The resu l t s  o f  t h i s  study have been used by FA0 and other 
a s n c i e s  such as the Group f o r  Assistance o f  Stored Grains i n  A f r i ca  
(GASGA) who are a lso ac t i ve  i n  t h i s  f i e l d  i n  Afr ica.  
2.4 Tns t i  t u t i o n a l  'and ' H m n  DevelopMnt 
I D R C  r e a l i z e d  du r ing  t h e  i n i t i a l  nego t i a t i ons  on t h i s  pro- 
j e c t ,  t h a t  t h e  N iger ian  S ta te  M i n i s t r y  o f  Natura l  Resources had no 
research c a p a b i l i t y ,  no r  were they  1 i k e l y  t o  undertake any major 
research programs on i n teg ra ted  post-production systems such as an 
appropr ia te  g r a i n  m i  11 design. Therefore, i t  was a n t i c i p a t e d  t h a t  
IDRC would have t o  p rov lde  s u b s t a n t i a l  t echn ica l  support  through the  
use o f  consul tants.  F a i l u r e  by the  U n i v e r s i t y  o f  I f e  and the  Food 
Research I n s t i t u t e  i n  Lagos t o  ma in ta in  t h e i r  i n i t i a l  i n t e r e s t  i n  t he  
p r o j e c t  presented a disadvantage i n  t h a t  i t g r e a t l y  increased the  
amount of support  and guldance requ i red  by  IDRC. I n  Phase I, IDRC 
had t o  h i r e  ou ts ide  consul tants i n  t he  form of engineers, economists 
and one cereal  techno log is t .  Again i n  Phase 11, engineers were re -  
qu i red  f o r  t h e  i n s t a l l a t i o n  o f  new equipment and an economist's 
serv ices were requ i red  along w i t h  those of a home economist. 
The personnel deve 1 opmen t program was 1 i m i  t e d  t o  techni  c a l  
t r a i n i n g  i n  s p e c i f i c  opera t iona l  a c t i v i t i e s .  Three people have been 
t r a i n e d  outs ide  of N iger ia :  a mi11 mechanic, one accountant and one 
home economi s t  . 
The tu rnover  o f  m i l l  managers has been a cont inu ing  problem. 
There have been f i v e  t o  date making an e f f e c t i v e  t r a i n i n g  program 
d i f f i c u l t .  'The m i l l  managers have been se lec ted  f rom r e g u l a r  
Min is  try of A g r i c u l t u r e  s ta f f ,  and t h e  present  Permanent Secretary 
and Ch ie f  A g r i c u l t u r a l  O f f i c e r  have f r e e l y  admi t ted  t h a t  those people 
genera l l y  have no comnercial experience and a re  n o t  capable o f  manag- 
i n g  a m i l l  w i t h o u t  ou ts ide  support. 
While the  p r o j e c t  has n o t  c o n t r i b u t e d  g r e a t l y  t o  improving 
t h e  research and top  management capabi l  i t i e s  o f  Northern Niger ians , 
IDRC p r o j e c t  o f f i ce rs  feel  t h a t  t h e  permanent m i l  1  and bakery s ta f f  
have developed considerable experience i n  opera t ing  t h e  techn ica l  
equipment ava i l ab le .  It should a l s o  be added t h a t  a m i l l  management 
system w i  t h  management records, purchasing p o l  i cy , and o the r  elements 
have been developed which should a1 low t h e  Cooperatives ' personnel 
who are experienced i n  commercial operat ions t o  take  over  and run  t h e  
opera t ion  w i t h o u t  having t o  develop a management and accounting 
system f o r  t h e  m i  11 . 
2.5 Management and Coordinat ion 
I t  was or1  g i n a l l y  planned t h a t  a M i l  1  Management Commi t t e e  
would be es tab l ished w i t h  representa t ives  f rom both  t h e  S ta te  
D iv i s ions  o f  A g r i c u l t u r e  and Cooperatives. Whi le a Management 
Advisory Committee was es tab l ished,  i t  funct ioned as an advisory 
board only,  making recommendations t o  the  Permanent Secretary of 
Ag r i cu l t u re .  Th is  r e s u l t e d  i n  a l ack  o f  f l e x l b i l i t y  i n  m i l l  p o l i c y  
and ope ra t i ng  procedures. One example has been t h e  m i  11 ' s  p r i  c i  ng 
po f i cy .  S e l l  i n g  p r i ces  were determined b y  t h e  Advisory Committee i n  
mid  1977, b u t  market p r i ces  f o r  g ra ins  and f l o u r s  have r i s e n  
dramat ica l ly  s ince then, due apparent ly  i n  p a r t  t o  farmers wi thhold-  
i n g  g r a i n  from t h e  market. Th is  has s i g n i f i c a n t l y  reduced the  
margin between i n p u t  and output  p r ices  f o r  t h e  m i l l  w i t h  the  whole- 
sa le rs  able t o  increase t h e i r  makeup from 8 cents per  k f  logram t o  
near l y  50 cents. 
2.6 Admin is t ra t ive  Problems 
IDRC s ta f f  be l i eve  t h a t  one of t h e  most ser ious problems en- 
countered i n  t h i s  p r o j e c t  was the  cont inu ing l a c k  o f  N iger ian  
Government support i n  terms of p rov id f  ng qua1 i f i e d  techn ica l  and 
managerial s taf f .  One of t he  reasons f o r  t h i s  was t h a t  the Federal 
M i n i s t r y  of Natura l  Reso~~rces which developed t h e  p r o j e c t  decided t o  
place the  p r o j e c t  i n  Mafduguri w i t h  the  Sta te  M i n i s t r y  o f  Natura l  
Resources responsi b l  e f o r  p rov id ing  management, s t a f f  and o ther  
support t o  the  p r o j e c t .  The S ta te  M i n i s t r y  o f  Natura l  Resources was 
n o t  very l a r g e  and d i d  n o t  have any capable s t a f f .  The a b i l i t y  of 
the S ta te  M i n i s t r y  t o  prov ide  adequate support t o  t h i s  p r o j e c t  was 
a l s o  se r ious l y  affected by a number o f  admin i s t ra t i ve  changes, 
p a r t i c u l a r l y  the  t r a n s f e r  o f  the Cooperative D i v i s i o n  o u t  o f  t he  
M i n i s t r y  of Natural Resources i n t o  i t s  w n  M i n i s t r y .  IDRC s t a f f  en- 
couraged the  Government t o  t r a n s f e r  the  p i l o t  m i  11 t o  t h e  Cooperative 
M i n i s t r y  s ince Cooperatives had more exper t i se  i n  running comnercial 
enterpr ises,  b u t  i t  was decided t o  leave t h e  m i l l  p r o j e c t  w i t h  the  
D i v i s i o n  of Ag r i cu l tu re  i n  the  M i n i s t r y  o f  Natura l  Resources. IDRC 
s ta f f  f e l t  t h a t  the Cooperative M i n i s t r y  would be ab le  t o  provide 
b e t t e r  management t o  the  m i l l  as they operated a number of commercial 
operat ions, i ncluding large-scal  e purchasing and sales o f  g r a i n  and 
a number o f  consumer cooperat ive r e t a i l  s to res  throughout the  State. 
I n  opera t iona l  terms, the  major problem was a lack  of c lose 
m i l l  superv is ion  a f t e r  t he  CUSO adv isor  l e f t  i n  e a r l y  1976. 'This 
occas iona l ly  r e s u l t e d  i n  a severe shortage o f  spare p a r t s  w i t h  nobody 
below the l e v e l  of Permanent Secretary a b l e  t o  accept any responsi- 
b i l i t y  f o r  t he  m i l l .  This, coupled w i t h  the  f a c t  t h a t  t h e  management 
wished t o  have a cons is ten t  supply o f  f l o u r  being packaged even dur- 
i n g  the  experimental t r i a l s ,  l e d  t o  several operat ional  problems i n  
running t h e  t r i a l s .  
IDRC's f i n a n c i a l  c o n t r i b u t i o n  has been predominantly (70 per  
cent)  Centre administered. The remaining 30 per  cent  which has been 
r e c i p i e n t  administered has been used f o r  opera t ing  costs and minor 
equipment purchases. I DRC administered a 1 arge p r o p o r t i  on of i t s  
c o n t r i b u t i o n  s i  nce there  were few experienced personnel i n  e i t h e r  
t h e  Government o r  p r i v a t e  sec to r  a t  the t ime who could a c t  as a 
purchasfng agent on beha l f  o f  t h e  p ro jec t .  It was a l s o  due t o  t h e  
nature  o f  t he  p r o j e c t  i t s e l f  which used m i l  1  i n g  equipment a v a i l a b l e  
i n  Canada. The e a r l i e s t  and s imples t  procedure was t o  have IDRC 
purchase i t  i n  Canada and sh ip  i t  t o  N iger ia .  
3. NATIONAL LINKAGES AND DELIVERY SYSTEM 
The U n i v e r s i t y  o f  I f e ,  t he  Food Research I n s t i t u t e  i n  Lagos, 
and the  I n d u s t r i a l  Research and Development U n i t  o f  t he  N iger ian  
M i n i s t r y  of I ndus t ry  had a l l  expressed some i n t e r e s t  i n  undertak ing 
supportfng research f o r  t h t s  p r o j e c t  by us ing  t h e  products o f  the  
m i l l  together  w i t h  s t a r c h  and f l o u r  from cassava and o the r  r o o t  crops 
t o  make a v a r i e t y  of cereal  products. None o f  these i n s t i t u t i o n s  
could be encouraged t o  devel op adequate proposals . The I n d u s t r i a l  
Research and Development U n f t  was p r t m a r i l y  i n t e r e s t e d  i n  wheat m i  1 l- 
i n g  and n o t  sorghum and m i l l e t ,  t h e  pr imary cerea l  crops of Nigeria. 
However, Ahmadu B e l l o  U n i v e r s i t y  (ABU) and the  U n i v e r s i t y  o f  Ibadan 
both provided some support f o r  t h i s  p r o j e c t .  ABU was very  i n t e r e s t e d  
and a number o f  s t a f f  v i s i t e d  the  p r o j e c t  and provided advice on 
storage, s a n i t a t f o n  and development o f  t h e  t e s t  k i t chen  t o  t e s t  t he  
acceptabi li ty o f  d i f f e r e n t  mi 11 products. A p r o j e c t  t o  examine the  
u t i l i z a t i o n  o f  cowpea f l o u r  a t  t h e  U n i v e r s i t y  o f  Ibadan was subse- 
quent ly  devel oped. 
The Niger ian  Federal Government ind ica ted,  dur ing  the  i n i  ti t a l  
development of t h i s  p ro jec t ,  t h a t  as soon as an improved cereal  and 
legumes m i l  l i n g  system could be developed they  would provide the  re- 
sources t o  ensure i t s  widespread u t i  1 i z a t i o n  throughout Northern 
N iger ia .  However, t he  Government had no f i r m  p o l  i c y  a t  t h a t  t ime of 
how these m i l l s  would be developed and whether t h e  p r i v a t e  sector ,  
co-ops, o r  a government agency would be the  pr imary agent f o r  operat- 
i n g  these m i l l s .  I n  1975 the  Federal Government es tab l ished the  
Nat ional  Grains Product ion Company (NGPC) , a quasi-government corpora- 
tion, w i t h  a mandate t o  develop programs on g r a i n  production, storage 
and processing. As a f i r s t  p r i o r i t y ,  t h e  NGPC concentrated on t h e  
development of storage f a c i l i t i e s .  With the  subsequent c rea t ion  of a 
Nat ional  Grains Board responsib le f o r  nornial market operat ions and 
eventual l y  p r i c e  s t a b i l i z a t i o n ,  the  NGPC has concentrated on the  
development o f  a s t r a t e g i c  s torage system. The NGPC has now devel- 
oped i t s  storage program (82,000 tons s to red  i n  n i n e  s ta tes  w i t h  an 
eventual o b j e c t i v e  o f  250,000 tons kep t  as s t r a t e g i c  capaci t y )  and 
i s  p lanning t o  begin development o f  comnercial p roduct ion  and pro- 
cessi  ng operat ions. 
The NGPC requested IDRC t o  prov ide  consul tants f a m i l i a r  w i t h  
t h e  Maiduguri p r o j e c t  t o  undertake a major  f e a s i b i l i t y  study on the  
es tab l  i s  hment of commercial m i  11 s throughout Northern N i g e r i a  based 
on the  Maiduguri system. The NGPC has comnit ted 42,000 Na i ra  
(U.S. $63,000) t o  cover a1 1 N iger ian  costs.  (NGPC was o r i g i n a l l y  
under t h e  impression t h a t  IDRC was a commercial consu l t i ng  finn which 
NGPC could con t rac t  t o  undertake t h i s  study.) Th is  s tudy i s  a l o g i -  
c a l  fo l low-up t o  the work undertaken a t  Maiduguri  s ince t h e  opera- 
t i o n a l  e f f i c i ency  o f  the  m i l l i n g  system has been c l e a r l y  establ ished. 
Th is  study, which i s  expected t o  be completed i n  the  f a l l  of 1978, 
d 4 1  examine the  e f f e c t  o f  i n t roduc ing  the  Maiduguri m i l l  system on 
t h e  present product ion, market ing and processing system, as w e l l  as 
undertaking a d e t a t l e d  study on the  comnercial f e a s i b i l i t y  o f  these 
new m i l l s  i n  d i f f e r e n t  l oca t ions  w l t h  recamnendations on t h e  s ize ,  
equtpment and management requ i red  f o r  each m f l l  . 'The study w l ' l l  no t  
be r e s t r f c t e d  t o  recomnendations on ly  f o r  NGPCts use sfnce the  NGPC 
has i n d i c a t e d  t t  i s  prepared t o  cooperate wi th,  o r  promote, these 
m i l  1s i n  the  p r i v a t e  sec tor  o r  w l t h  t h e  Co-ops. NGPC's c a p a b i l i t y  t o  
e s t a b l i s h  and operate a number o f  such m f l l s  appears t o  be 1 i m i t e d  
a t  present and i t  i s  expected t h a t  t h e  study w i l l  recomnend a care- 
f u l l y  phased expansfon o f  these m i l l s  t o  a l l ow  t h e  development of 
management and operat ional  expert ise.  
Recently, t h e  Home Economics D i v i s i o n  o f  the  Sta te  M i n i s t r y  
of Local Government has been a c t i v e l y  invo lved i n  disseminat ing some 
o f  t h e  tes ted  r e c i  pes t o  the. surrounding c m u n i  ti es, i n developing 
educat ional  ma te r ia l ,  and i n  w r i t i n g  a r t i c l e s  f o r  t h e  l o c a l  magazine. 
The Home Economics D i v i s f o n  i s  a l s o  now engaged i n  the  prepara t ion  of 
a book le t  t o  be used by extension people and i n  the  schools. Most 
secondary schools i n  Maiduguri  have v i s i t e d  t h e  mi  11 , the  bakery and 
the  t e s t  k i tchen.  
4. THE BENEFICIARY 
This p r o j e c t  was developed on the assumption t h a t  an improved 
m i l  l i n g  system could have impor tant  b e n e f i t s  bo th  f o r  t h e  consumer 
I n  te rns  o f  a more assured supply o f  san i ta ry ,  convenient and pro- 
cessed g r a i n  products, and f o r  t h e  producer i n  terms o f  an increase 
i n  e f fec t ive  demand f o r  h i s  cereal  and legume crops. The e x i s t i n g  
m i l l s  i n  the region can on ly  g r i n d  and n o t  dehu l l  g r a i n  and a re  re-  
garded as i n e f f i c i e n t  and unsani tary,  and probably unable t o  handle 
increas ing g r a i n  product ion i n  t h e  North. The 1 i m i  t e d  informat ion 
a v a i l a b l e  i nd i ca ted  t h a t  wh i l e  up t o  90 pe r  cent o f  t h e  g r a i n  produced 
i n  the  reg ion was s t i l l  processed completely i n  the  household, t he re  
was an increas ing market f o r  m i l l  products i n  t h e  urban and semi- 
urban areas due t o  the  r a p i d l y  changing s o c i a l  and economic s t r u c t u r e  
i n  Northern Niger ia.  
The main advantage o f  t h e  new m i l  1 i s  t h e  a d d i t i o n  of a 
mechanical ly d ry  decor t ica ted gra in .  Other advantages are: reducing 
t h e  r e a l  1 osses from cereal  processing; i nc reas ing  consumer choice 
and responding more e f f e c t i v e l y  t o  the  changing cond i t ions  I n  t r a d i -  
t i o n a l  consumer markets; and opening new markets f o r  domestic cereal  
and legume crops. These f a c t o r s  have l a r g e l y  been confirmed by the  
var ious s tud ies  undertaken du r ing  t h e  p ro jec t .  
a )  The increased s h e l f  1 i f e  o f  m i l l  products, due t o  d r y  
mechanical decor t ica t ion ,  provides an oppor tun i t y  fo r  cooperat ives 
o r  o the r  organizat ions t o  en te r  the market s ince  they are unable t o  
handle and d i s t r i b u t e  t h e  present  product  w i t h  i t s  s h o r t  shel f  l i f e .  
Thk e n t r y  o f  co-operattves and o the r  commercial organizat ions I n t o  
the  d i s t r i b u t f o n  system may he lp  t o  reduce the  present  monopoly 
s i t u a t i o n  i n  processing t h a t  e x i s t s  i n  many towns i n  the  North and 
t o  reduce p r i c e  f l u c t u a t i o n s  caused by hoarding and o the r  fac tors .  
The f i r s t  study under t h i s  p r o j e c t  c a r r i e d  o u t  by a Canadian 
consu l tan t  i n  1972 ind i ca ted  t h a t  speculators are a c t i v e  a t  each s tep 
o f  the  post-producing system w i t h  r e s u l t i n g  i n s t a b i l i t y  i n  p r i ces  
over the  crop year  and between markets a t  t he  same p o i n t  i n  t ime. 
Thus, crop p r i ces  f o r  t he  Maiduguri market increased f i v e f o l d  i n  1971, 
w h i l e  p r i c e  d i f f e r e n t i a l s  between f o u r  market centres i n  the  area 
showed a d i f fe rence o f  30 t o  40 per  cent  a t  the  same p o i n t  i n  t ime. 
b) The p i  l o t  m i  11 provides a b e t t e r  response than the  e x i s t -  
i n g  system t o  the  changing market requirements o f  consumers i n  t h e  
urban populat ion i n  the  region. 'The Consumer Preference Study, 
c a r r i e d  ou t  i n  1973 as p a r t  o f  t he  p ro jec t ,  showed t h a t  t he  compound 
household s t y l e ,  w i t h  l a r g e  f a m i l i e s  and a number o f  wives able t o  
share the  labour ious d a i l y  job  o f  g r a i n  processing, i s  disappearing 
and being replaced by s i n g l e  fami ly  u n i t s .  The study i nd i ca ted  t h a t  
30 per  cent  o f  t he  urban populat ion now l i v e  i n  ren ted rooms which 
are inconvenient f o r  g ra in  processing and g r a i n  storage. More women 
are being employed outs ide  the  home and an increas ing number of 
c h i l d r e n  are going t o  school, making them l e s s  a v a i l a b l e  f o r  house- 
ho ld  work. A t  t h e  same time, 40 pe r  cent  o f  t he  c h i l d r e n  performed 
the  task  o f  ca r ry ing  manually dehul l e d  g r a i n  t o  an e x i s t i n g  m i l  1 f o r  
g r i nd ing  . 
Thus, t h e  p r a c t i c e  o f  pounding g r a i n  t o  prepare f l o u r  i n  each 
household i s  disappearing and more households are  having t h e i r  g r a i n  
dehul led as w e l l  as ground outs ide  the  home. This t rend t o  Increased 
commercial izat ion o f  g r a i n  processing i s  matched by an increased use 
o f  convenience food products and the  purchase of packaged f l ou r .  
c )  The establ ishment o f  these m i l  1s i n  Northern N ige r ia  
should increase the  u t i l i z a t i o n  o f  cerea l  and legume crops produced 
i n  t h e  North. The on ly  commercially m i l  l e d  and packaged. f l o u r  a v a i l -  
ab le  i n  the  region i s  wheat o r  maize f l o u r  m i l l e d  e i t h e r  i n  Lagos o r  
Kano. The Consumer Preference Study ind i ca ted  t h a t  50 per  cent  of 
the Maiduguri households purchased t h i s  k i n d  o f  packaged f l o u r  a t  
l e a s t  once a month. It i s  expected t h a t  t h i s  market w i l l  grow 
rap id l y .  There i s  an increase i n  movement o f  people from d i f f e ren t  
regions o f  N ige r ia  i n t o  the  c i t i e s  w i t h  food preferences f o r  products 
n o t  r e a d i l y  a v a i l a b l e  and an increase i n  high-income consumers who 
wish t o  purchase on ly  commercial l y  m i  11 ed products. 
One o f  t h e  adverse e f f e c t s  o f  t h i s  new m i l l i n g  system could 
be a reduct ion  i n  employment oppor tun i t i es  f o r  women processing 
g r a i n  i n  the home f o r  sale, p a r t i c u l a r l y  the  dehu l l i ng  opera t ion  
s ince  t h e  Consumer Preference Study i n d i c a t e s  t h a t  t h e  e x i s t i n g  
g r ind ing  m i l l s  have a l ready taken over much o f  the  f l o u r  m i l l i n g  i n  
Maiduguri. I t  appears t h a t  t h i s  improved m i l l  can produce f l o u r  and 
o t h e r  products as cheaply as the  e x i s t i n g  system o f  home dehu l l i ng  
and g r i n d i n g  i n  the  small  m i l l s .  However, i t  i s  expected t h a t  these 
new m i l l s  w i l l  compete, a t  l e a s t  i n  the  i n i t i a l  stages, most d i r e c t l y  
w i  t h  the s i m i l a r  products produced by the l a rge  automated m i l l s  i n  
Lagos and Kano which are p r ima r i l y  using imported wheat. There i s  
even some d i r e c t  importat ion o f  wheat f l o u r  i n t o  Niger ia.  The 
. planned NGPC study w t l l  provide a b e t t e r  data b.ase on which t o  assess 
the markets and competi t ive impact o f  the Plaidugurt m i l l i n g  system. 
REGIONAL 'LINKAGES 
The experience gained i n  t h i s  p ro j ec t  and the equipment de- 
veloped have formed the basis f o r  two other  projects:  one i n  Senegal 
and another i n  Botswana. These are attempting t o  develop m i l l i n g  
systems appropriate t o  the spec i f ic  i nd iv idua l  requirements of these 
areas. 
While the m i  11 has been able t o  r e a d i l y  produce a cowpea 
f l ou r ,  the Consumer Preference Study ind icated t h a t  housewives prefer  
a wet-mil led f lour.  This informat ion l e d  t o  the development of a 
cowpea u t i  1 i z a t i  on network l nvol v ing the Univers i  t y  o f  Ibadan, the 
Food Research I n s t i t u t e  i n  Ghana, the Maiduguri M i l l  and the Univer- 
s i  t y  o f  Saskatchewan Home Economics Department whi ch i s  analysi  ng 
cowpeas processed a t  the m i l l  t o  examine the di f ferences between dry- 
m i l l e d  f l ou r ,  as produced i n  the m i l l ,  and wet-mi l led f l o u r  as 
t r a d i t i o n a l l y  produced by the housewife. The purpose i s  t o  determine 
the p o s s i b i l i t i e s  o f  subs t i t u t i ng  the mechanical dry-mi l led f l o u r  for  
the manual wet-mi 1 l e d  type. 
6. I D R C '  S ROLE AND INVOLVEMENT 
As o r i g i n a l l y  conceived, IDRC's r o l e  was t o  oversee machinery 
i n s t a l l a t i o n  and provide on-si te advisory services on machinery oper- 
at ion,  m i l l i n g  system t r i a l s  and general m i l l  management w i t h  con- 
sul t i n g  experts advising on s p e c i f i c  p ro j ec t  funct ions as the need 
arose. An e f f o r t  was made from the s t a r t  t o  keep a low p r o f i l e  on 
t h i s  advisory funct ion and have the  m i  11 managed and run by loca l  
s ta f f .  Due t o  the problems experienced by the State  D iv i s ion  of 
Agr icu l ture  i n  p rov id i  ng experienced management personnel , I D R C  has 
had an ac t i ve  r o l e  i n  prov id ing support s t a f f  and outs ide consultants 
and i n  administer ing p r o j e c t  funds. 
As Niger ian involvement was l im i ted ,  the Nigerians tended t o  
conceive of the  m i  11 as somewhat o f  a "turnkey" operation, w i t h  IDRC 
responsible for  implementation and d i r e c t i o n  o f  the project .  It was 
d i f f i c u l t  t o  co r rec t  t h i s  misconception o f  IDRC's r o l e  because of 
the frequent change i n  M in i s t r y  s t ruc tu re  and senior  M in i s t r y  per- 
sonnel. The only r e a l  concern expressed by t he  Nigerians was the 
lack of spare par ts  which had occasional ly  l e d  t o  the shutdown of 
m i l l  operations. The l ack  o f  e f f i c i e n t  spare par ts  maintenance and 
purchase system t h a t  can be operated 6y m i l  1 s t a f f  i s  s t d l  1 a prob- 
lem, requi  r i ng continued IDRC support. 
While IDRC1s s t a f f  l n p u t  appears t o  be q u i t e  heavy, much o f  
i t  was d i rec ted ,  I n  who1 e o r  pa r t ,  towards ancl 1 1 ary research. 
BROADER DEVELOPMENT ' IMPLICATIONS 
The development o f  t h i s  efficient m i l  l i n g  system a t  Maiduguri  
cou ld  have a subs tan t l a l  impact on t h e  economy of Northern N l g e r i a  
through reducing pos t  harves t  losses, Imports and Increas ing  consumer 
cholce, al though most o f  the  g r a i n  belng produced I n  t h i s  reg lon  w i l l  
cont inue t o  be processed I n  the  household f o r  some t h e .  The r e s u l t s  
achleved w l t h  t h e  more recent  p r o j e c t s  I n  Botswana and Senegal, based 
on the  experience der lved from t h l s  p r o j e c t  and t h e  s i m l l a r l t y  of 
crops, processlng sys tems and economl c condl t l o n s  e l  sewhere i n  Afr ica,  
i n d l c a t e  t h a t  t h l s  m i l l i n g  system could have a wlde reg lona l  appl ica-  
t l o n .  IDRC s t a f f  are e x p l o r l n g  CIDAts l n t e r e s t  I n  he lp lng  t o  f lnance 
the  development of a number o f  these m i l l s  I n  o the r  A f r l c a n  countr les.  
An equa l l y  Important  r e s u l t  o f  t h l s  p r o j e c t  was t h a t  It 
served as a model f o r  the development of an i n t e g r a t e d  approach t o  a 
post-product lon systems program I n  A f r l  ca, p r o v i d i n g  a p r a c t i c a l  
example of how research on such components as consumer preferences 
and market research, processlng and new product  development, can be 
e f f e c t i v e l y  11 nked. 
The use of t h l s  p r o j e c t  as a model j u s t i f l e d  the  extenslve 
management l n p u t  t h a t  was requ l red  by  IDRC s t a f f .  I D R C  s t a f f  have 
been unable t o  l d e n t l f y  many research l n s t l t u t i o n s  which are  
s u f f l c l e n t l y  broad based t o  be able t o  c a r r y  ou t  an I n t e g r a t e d  systems 
approach t o  post-product ion research o r  whl ch have the  l n t e r e s t  o r  
resources t o  maln ta in  a research program f rom the  I n i t i a l  research 
through t o  c o r r e c t l n g  a l l  t h e  opera t iona l  problems of a p i l o t  u n l t  
tes ted  under t y p i c a l  market condl t l o n s .  
APPENDIX A 
Cost and Returns f r o m  &TI 'Operation* 




6 r i  t s  
H idd l  i ngs 
Ovsa 
To ta l  Value of Product ion (A) 
Whole Graln Costs 
Sorghum 
Mai r e  
To ta l  Cost of  Grains ( 8 )  
MI1 1 Operation Costs - Varfables - 
Mi 7 l i n g  labour wages 
Fuel, 0 i  1 and Grease 
Packaging Suppl I es 
T o t a l  Var lable Costs (D) 
Marqln above Var lable Costs (C-D)  
- Overhead Costs - 
Mi11 Management Salar ies  
Guardian ~ d g e s  
Depreci a t1  on 
To ta l  Overhead (E) 9,954.05 
To ta l .  MI 11 Expenses (D+ E) . ( F) 17,670.20 
Margin above To ta l  Costs (C-F) 5,107.36 
- 
L 
P r o f i t  S - 8.62% 
f 
Depreciation charges are excessive by approximately 30 per cent, given the 
presence of equipment not  requlred i n  the operation of a cainnercial m i l l .  
Furthermore, both ca i t a l  and labour char es are higher than need be I n  ! 9 comparison t o  a regu ar comercia1 operat on. 
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